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1 Introduction
This contribution discusses the issue of sPUSCH power control. 
2 Power control on sPUSCH
According to the link level evaluations, PUSCH and sPUSCH have almost the same performance when the same bandwidth and linearly scaled TBS are assumed. That is, similar sPUSCH and PUSCH performance can be achieved by using the same target received power level for them. Therefore, at least for the case that same transmission mode is configured for PUSCH and sPUSCH, the transmit power equation of PUSCH as below can be reused by sPUSCH, and the power control parameters configured over RRC for PUSCH can be reused for sPUSCH at least.
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Proposal 1: At least for the case that same transmission mode is configured for PUSCH and sPUSCH, the transmit power equation of PUSCH can be reused for sPUSCH, and the power control parameters configured over RRC for PUSCH can be reused for sPUSCH.
According to SI agreements, a UE can be dynamically (with a subframe to subframe granularity) scheduled with PUSCH and/or sPUSCH. If accumulation power control is enabled, there are two options for calculation of (s)PUSCH power control adjustment 
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 in the power control procedure.

Option 1: 
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 is calculated separately between sPUSCH and PUSCH. That is, the power control adjustment state of short TTI is only based on that of the latest short TTI, and the power control adjustment state of legacy TTI is only based on that of the latest legacy TTI.
Option 2: 
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 of sPUSCH (PUSCH) can be calculated based on the former PUSCH (sPUSCH). As shown in Figure 1, the yellow subframes represent the scheduled PUSCH, and the red sTTIs represent the scheduled sPUSCH. The power control adjustment of the first sTTI in subframe#1 is based on that of subframe#0, and the power control adjustment of suframe#2 is based on that of the last sTTI of subframe#1.

[image: image5.png][<Subframe#0

ubframet; 1

Subframet/2-»|





Figure 1 Power control of option 2

Between the two options, option 1 is simpler in design logic, but option 2 can provides more frequent TPC commands and therefore the more prompt real-time power control. 
Since the timing is different for sTTI and legacy TTI, there will be an issue that the PUSCH scheduled earlier may be adjusted by the later TPC command(s) in sDCI in option 2. As shown in Figure 2, PUSCH in subframe#4 is scheduled by DCI in subframe#0. Before the PUSCH is transmitted, sPUSCH in subframe#3 is scheduled by the sDCI in subframe#2. In this case, the power control adjustment state of PUSCH will depend on the TPC command in sDCI, which is transmitted later than the uplink grant for the PUSCH. 
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Figure 2 An scheduling issue of option 2
In order to avoid the problem above, it should be specified that the power control adjustment state of legacy TTI does not depend on that of sTTI in which the TPC command is transmitted after the TPC command of the legacy TTI. As an alternative, considering that it is not obvious that the problem has very negative impacts on transmission of PUSCH, it may be not handled by specification for simplicity. It is up to eNB’s implementation. 
Proposal 2: It can be considered that the power control adjustment state 
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 of sPUSCH (PUSCH) is calculated based on the former PUSCH (sPUSCH). 
· FFS on whether to consider the issue that the PUSCH scheduled earlier may be adjusted by the later TPC command(s) in sDCI
3 Conclusion

As the summary of this contribution, we propose the following: 
Proposal 1: At least for the case that same transmission mode is configured for PUSCH and sPUSCH, the transmit power equation of PUSCH can be reused for sPUSCH, and the power control parameters configured over RRC for PUSCH can be reused for sPUSCH.
Proposal 2: It can be considered that the power control adjustment state 
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 of sPUSCH (PUSCH) is calculated based on the former PUSCH (sPUSCH). 
· FFS on whether to consider the issue that the PUSCH scheduled earlier may be adjusted by the later TPC command(s) in sDCI
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